Summary This paper describes the organizationa1 structure of the LEPRA Control Project in Malawi (Central Africa) as it has evolved since 1973. It is rneant to serve as a background to a series ofpubJications, which will describe the pattern of endernicity in Malawi, relapse rates, pattern of disabilities and duration of treatrnent required to achieve slit-skin srnear negativity.
Having operated a Pilot Project in 5 districts around Blantyre in the Southern Region of Malawi since 1966, the British Leprosy Relief Association (LEPRA) extended its leprosy control activities from 1973 onwards to the whole of the Northern Region, the Central Region and the northern part of the Southern Region.
This paper (Part 1) describes the methodology used in these control activities since 1973 and shows the outcome after treatment of a cohort of leprosy patients. The extended programme was conceived as a vertical programme fr om the very beginning. This was fe lt to be appropriate, considering the experience gained in the Pilot Project, the anticipated prevalence rate of clinical leprosy in the areas to which the programme was to be extended, and the paucity of other health services in sorne ofthose areas at the time. It seemed unlikely that at that time the existing health services would have been able to cope with yet another demand on their resources.
A second major decision made was that antileprosy treatment would be given on a weekly or fo rtnightly basis as near to the homes ofpatients as fe asible. Thus most 'treatment points' or 'clinics' were at schools, markets, residences ofVillage Headmen, roadj unctions, sto res and dispensaries where extant. The admission of leprosy patients to hospitals was to be avoided unless other concurrent diseases or complications made admission necessary.
Since not enough Medical Assistants could be spared by the Ministry of Health for this field work, LEPRA decided to train their own stafffor this control programme. It was hoped that in due course, once control had been achieved, the Ministry would take these trained staff into the General Health Services to continue the work at the level required by then.
From the very beginning emphasis was placed on establishing a reliable slit skin-smear-service for the dual purpose of assisting in the diagnosis of multibacillary leprosy and of monitoring the progress or otherwise during treatment. To reduce transmission of My cobacterium leprae and to achieve control it was fe lt that priority needed to be given to the early diagnosis and treatment of multibacilliferous leprosy patients. Histopathology services were not built up.
The methodology described has to be seen in the light of these policy decisions. An alternative strategy would have been to pro vide broad support to the General Health Services to such an extent that they would have been able to deal with the leprosy endemic situation with the req uired thoroughness. However, this was never fe lt to be within the scope of a voluntary organization like LEPRA.
In the fo llowing paper (Part II), data will be presented and discussed on evolving patterns of endemicity in Malawi since 1973.
Historical background
Malawi covers a land area of94,276 sq km stretching from 9° 45' South to 17° 16' South and 33° East to 36° East. The total population in 1977 was 5,547,460 with a national (since 1966) natural annual growth rate of 2'6%.
Malawi has 24 administrative districts (see Figure 1 ). Of these, 5 border on Lake Malawi (elevation 474 m): Karonga, Nkhata Bay, Nkhotakota, Salima and Mangochi. In contrast, 11 districts lie on the western plateaux at elevations from 900 to 1400 m: Chitipa, Rumphi (here the plateau reaches Lake Malawi), Mzimba, Kasungu, Ntchisi, Dowa, Lilongwe, Mchinji, Dedza, Ntcheu, and Mwanza. Machinga and part of Zomba district straddle the Upper Shire river, the only outfiow of the lake.
Climatically, Malawi belongs to the southern edge of the tropical belt. The rainy season is fr om the end of November until the end of April.i
During the first half ofthis century leprosy patients were cared for in a number of leprosaria situated throughout the country. When dapsone beca me available, the Government established in the mid-1950's a large leprosarium at Kochirira in Mchinji District. In 1964 the newly independent Government invited the British Leprosy Relief Association (LEPRA) to establish a mobile service for the treatment of leprosy patients in Blantyre, Chiradzulu, Mulanje and Thyolo districts and in part ofZomba district. From the end of 1973 onwards, this mobile service was extended by LEPRA to cover the whole ofMalawi (with the exception of the Lower Shire Valley, where a Seventh Day Adventist Leprosy Control Project had started). Organizationally, this mobile service was split into the Leprosy Control Project North (Chilumba), Central (Lilongwe), Balaka and Likwenu, while the area initially covered by LEPRA (the 'Pilot Project' area) was handed over to the Government Medical Services at the end of 1975.
Organizational structure of LEPRA's control projects since January 1974 (a) Clinic Attendants (CAs) Treatment is given to registered leprosy patients by CAso These CAs have usually completed primary school education and are trained to keep treatment records, but they are not in any way trained to examine patients or to diagnose leprosy. The CAs reach their patients weekly or fo rtnightly at treatment points which are usually within a short walking distance oftheir patients' homes. The CAs do their treatment circuits on bicyc1e or, in sorne particularly hilly areas, on fo ot. On average 3 CAs work in each district.
For 1 week every month CAs are accompanied by a Leprosy Control Assistant. These staff have usually completed 2 years of secondary school education a1though on occasion a particularly outstanding CA has been offered the opportunity to become an LCA. During a 2-year period LCAs are trained to examine people, to diagnose and c1assify leprosy, to register patients and to prescribe appropriate treatment. During their supervisory visits LCAs should examine, at the treatment points, individuals who have self-reported to the CAs during the preceding weeks.
The LCAs are also trained to recognize complications (in particular Type-I and Type-Il reactions and drug allergies) and to initiate treatment, while at the same time informing their supervisors.
In addition to supervising the CAs, LCAs take slit-skin smears, do mas s examinations of school children and complete monthly statistical returns.
On average, 1 LCA is employed per district.
(c) Assistant Fi eld Officers (AFOs)
Assistant Field Officers (AFOs) are either promoted from the level of LCA, or are Medical Assistants seconded by the Government. An AFO supervises 2 or 3 LCAs, visiting each one for 1 week per month.
In the early stages of the projects, LCAs and AFOs travelled with fo ur-wheel drive vehicles but were later equipped with motorcycles to reduce costs and to increase their mobility. In particular AFOs are expected to check on the quality of diagnosis, classification and treatment by LCAs. They also advise LCAs on the treatment of complications. AFOs are encouraged to make suggestions for the improvement of treatment circuits and coverage to the Field OfficerjMedical Officer of the Project. This project was set up in 1979 in addition to, and organizationally separa te from, the control projects. It is a longitudinal epidemiological research project covering the entire population of Karonga District, and aims to study risk factors for clinical leprosy and the transmission of M. leprae. The LEP is based at Chilumba and headed by a Project Director (J M Ponnighaus).
Records and flow of information
The LCA, on registration of a leprosy patient, completes a clinic chart with basic information such as name, year of birth, sex and address of patient. He records whether or not he fo und any nerve enlargement and/or any disabilities. A detailed description of skin lesions is also made by him. He has to classify patients clinically as Indeterminate, TT, BT, BB, BL, or LL leprosy and to indicate the activity on clinical grounds. The clinic chart is then sent to the project's headquarters and is copied onto an office chart by a record clerk.
Unti1 1983, LCAs were expected to take slit-skin smears only ifthey suspected multibacillary leprosy and fr om BB, BL and LL patients. Since then they have been requested to take slit-skin smears of all newly registered patients, 1 smear fr om each earlobe and 2 smears fr om the most active lesiones).
As a matter of routine, LCAs have been taking repeat slit-skin smears at 6-monthly intervals of all patients whose slit-skin smears were previously positive until 2 consecutive slit-skin smears were negative. After that slit-skin smears were repeated every 2-years. Routine sites for slit-skin smears were: until May 1977, earlobes, centre offo rehead and the edge ofan originally active lesion; fr om June 1977 onwards routine smears were no longer taken from the fo rehead. Since 1981 the emphasis has been placed on the importance of taking the repeat slit-skin smears fr om previously positive sites or fr om new active lesions.
On registration, the LCA gives a 'treatment ticket' to the patient with an exact prescription of the treatment to be given weekly or fo rtnightly by the clinic attendant thereafter. He also allocates a unique clinic number to the patient and enters the patient's particulars and clinic number into the CA's treatment register. Each issue of drugs to the patient is entered by the CA in both the treatment register and the patient's treatment ticket. Each patient, in addition to a clinic number (which might change ifthe patient changes his or her residence), is given a unique registration number which is never changed. Office charts are kept at the projects headquarters in registration number order while the clinic chart is sent back to the LCA. Different blocks of 5-digit registration numbers are allocated to each project to avoid multiple use of numbers in the country.
If a patient no longer reports at a treatment point, the CA and/or the LCA goes to the patient's home and tries to encourage the patient to attend regularly for treatment. Should the patient have left the area, the CA/LCA will try to gather as much information as is available about the patient's new residence and he will ask the LCA of that new area to try to locate the patient (if the patient hasn't already contacted the LCA or CA of the new area himself. )
If the patient can be fo und at his new residence the LCA responsible for that area requests the clinic chart and gives a new clinic number to the patient. If a patient, after changing his residence, neither self-reports nor can be fo und by the CA/LCA, his name is removed fr om the treatment register as 'disappeared/lost'. Nonlepromatous patients and lepromatous patients who have become smear negative have in practice been removed fr om the register as 'disappeared/lost' after nonattendance for 6 consecutive months, during which period two efforts of tracing the patient should have been made. Removal of smear positive patients fr om the treatment registers has been discouraged.
Case-finding activities
The active component in the case-finding efforts of the control projects has been school surveys. These have also been used to spread knowledge about leprosy and about treatment facilities into the communities. The policy of school surveys has not been the same in all projects, but most children attending school have been examined at least once since 1974. Examination ofhousehold contacts ofleprosy patients has not been carried out routinely. It was always hoped that the dense network oftreatment circuits and the regular and unfailing appearance ofCAs at specific points at specific times would make it easy enough for anyone to contact LEPRA staff for examination. Preliminary findings of the LEP suggest that at least two-thirds of all leprosy patients and most lepromatous patients do ultimately self-report. 2 People in whom it was difficult to make a firm diagnosis on first examination have been 'put on observation' and the LCA should have reviewed such people after 3-6 months. However, regular reviews of suspects have pro ved difficult and have not always been carried out. Bi opsies for diagnostic purposes were not taken until 1979 and from then onwards only within the framework of the LEP.
Diagnostic aspects

Quality of diagnosis
Over-and under-diagnosing. In the early years of the individual projects, there was probably a tendency to overdiagnose leprosy, primarily because of the enthusiasm of new and inexperienced staff. Also it seemed more appropriate to use a wide rather than a narrow definition of the disease at the beginning of a leprosy control project. 3 In this context, it should be emphasized that in Malawi no appreciable stigma is attached to leprosy.
The authors have tried to investigate the problem of over-and under diagnosing within control projects in Malawi by comparing the degree of clinical 'certainty' with histopathological results. 4 It is recognized that the methodology used is not entirely satisfactory in so far as it is not known to what extent the histopathological examination of 4-mm punch biopsy specimens by one histo pathologist yields false negative results. Nevertheless it seemed likely that the diagnosis of paucibacillary leprosy was missed in at least 15% of all 'true' leprosy patients on first clinical examination. Similarly in 17% of all patients registered on clinical grounds on first examination in this series a negative histopathological result threw sorne doubt on the clinical diagnosis of paucibacillary leprosy.
The tendency to over-diagnose was probably greater in the earlier years and the under-diagnosing may well have been less. Table 1 gives an indication of the extent over-diagnosing of lepromatous leprosy and wrong classifications ha ve occurred.
(b) Quality 01 classification
Initially no clear or consistent distinction was made between TT and BT or between BL and LL. Newly registered patients have been classified as BB (mid borderline), as distinct fr om TT -BT under the fo llowing conditions: (i) if any dome-shaped or raised lesions with immune centres were fo und; (ii) if numerous symmetrical lesions of otherwise TT -BT appearance were fo und, or (iii) if there was widespread symmetrical nerve involvement. Patients were classified as 'BB cases', as distinct fr om BL-LL; (i) if slit-skin smears fr om apparently normal earlobes had a BI of < 2 and the BI of slit-skin smears fr om le sions was � 3; and (ii) in the absence of any lepromatous macules or nodules.
Of 122 male and 141 fe male patients who were registered as 'new TT -BT' patients in Karonga District in 1975, only 1 male so far has relapsed after being discharged from treatment. This individual was diagnosed in 1984 with LL leprosy (slit-skin smear: BI: 5, solids 4%, fragments 67%; nasal discharge smear: BI: 6, solids 4%, fragments 89%). This patient was probably misclassified at the original registration in 1975. Of all patients registered since 1976 in Karonga District as 'new TT -BT' patients, none has thus far relapsed with lepromatous leprosy.
The classification 'indeterminate leprosy' has very rarely been used. The diagnosis and even more so the classification of patients who claimed to have received antileprosy treatment befo re being registered by LEPRA was often very difficult. There was probably a tendency to classify such patients too far towards the lepromatous end of the speetrum, in particular if there were residual disabilities. Lepromin tests earried out reeently in the Likwenu Projeet provide an example of this c1assifieation bias.5 Of 45 previously treated patients who at registration by LEPRA had negative slit-skin smears, but were c1assified as LL, 10 (22%) had a Mitsuda induration of more than 3 mm, 7-9 years after registration by LEPRA. It is probable that these patients were misc1assified at registration by LEPRA.
(e) Occurrence of Typ e-l reactions
Aeting on the adviee of the then Government Dermatologist (V Gooskens), staff were eneouraged, as of May 1980 to look more aetively for early signs of Type-1 reaetions and to institute treatment without delay. Table 2 shows ineidenee figures ofType-1 reaetions in a eohort of slit-skin smear negative new BB patients registered in 1981 and 1982, as borderline patients should be partieularly prone to develop Type-I reaetions. Smear negative BB patients were singled out, as their true c1assifieation might well ha ve been nearer to BT than BB. We thought that this group would provide the best loeally available data to evaluate at sorne fu ture date, whether or not treatment with rifampiein, in addition to dapsone, infl.ueneed the ineidenee of Type-1 reaetions, in eomparison with patients c1inieally c1assified at BT, who reeeived dapsone monotherapy.
However as can be seen fr om Table 2 the ineidenee of Type-I reaetions as diagnosed by paramedieal workers varies widely fr om Projeet area to Projeet area. Whether this refl.eets genuine differenees in the oeeurrenee of Type-I reaetions, or is due to different aseertainment or diagnostie eriteria for Type-I reaetions and/or due to exeessive zeal amongst the staff in the more southern projeets, we do not know. It is also possible that the diagnostie eriteria for BB leprosy were more 100sely applied in the Northern and Central Region Projeets than in the Balaka and Likwenu Projeets. On the other hand, sueh an explanation is' not supported by differenees between projeets in the pereentage this BB group eonstitutes of the total number of new patients registered in 1981 and 1982. The variation in the ineidenee ofType-I reaetions would seem to make it unlikely that any possible infl.uenee of rifampiein, in addition to dapsone, on the ineidenee of Type-I reaetions will be reeognizable in these areas. On the other hand, the figures suggest that generally half of all diagnosed Type-I reaetions were already present at registration. A dramatie differenee in this distribution of reaetions overtime between smear negative BB patients and patients c1assified as BT, might indieate an infl.uenee that rifampiein might have had on the ineidenee ofType-I reaetions.
(d) Quality of slit-skin smears Slit-skin smears, generally fr om 4 sites per patient or suspeet, were examined by normal light mieroseopy for any Aeid Fast Baeilli (AFB). Degrees of positivity were expressed as Bacterial Index (BI) in accordance with the logarithmic scale suggested by Ridley.6 In addition microscopists reported on the proportion of solid staining (S), fragmented (F), and granulated (G) AFB (SFG%). Until 1981 the average BI and the average SFG% of all smears were entered on the patients' records, later the highest single BI and its SFG% were recorded.
Since 1981, regular checks have been made for interobserver variation of BI and SFG readings between the projects' microscopists and the Laboratory Superintendent. Before that, standardization relied upon periodic refresher courses. Table 3 (a) illustrates the interobserver variation for the first quarter of 1984, between the Laboratory Superintendent and the microscopist of the Northern Region Project (employed since 1977). There was complete agreement concerning the BI in 5104% of individual slit-skin smears re-examined. In 37·1 % the variation was 1 BI only. Table 3 (b) presents the interobserver variation during the first q uarter of 1984 between a microscopist (with 15 years' experience) in the Balaka Project, and the Laboratory Superintendent. The Table 3 (b) shows that there was complete agreement in BIs in 72·3% of smears, whereas in 24·6% the variation was 1 BI only.
Fi gures for interobserver variation between the other microscopists and the Laboratory Superintendent are similar.
(e) Relapses
Criteria for diagnosing relapses have not been applied consistently throughout the country. The number of relapses re-admitted for treatment cannot be presented in a meaningful way beca use of the absence of a surveillance system after discharge from treatment. However we hope to present relapse rates for Karonga District in due course, as in this particular area all leprosy patients ever registered are being re-examined periodically by the LEP, as far as they are still alive an d resident in the district.
Routine treatment schedules for adults
The routine treatment schedule initially consisted of 25-mg dapsone daily for all adult leprosy patients irrespective of classification. The dosage was changed to 100-mg dapsone daily in 1978. One tablet HT3 (150 mg thiacetazone plus 300 mg isoniazid) daily was added to the routine treatment schedule of all patients with positive slit-skin smears as early as 1975. This addition was recommended by LEPRA's Medical Advisory Board (chairman Dr R J W Rees) in the light of reports from several countries on the emergence of resistance of M. leprae to dapsone.7 Although thiacetazone was known to be only mildly bacteriostatic to M. leprae, HT3 was chosen because of its easy availability in Malawi. As early as 2 consec. smears 2 consec. smears monthly until 2 were negative, were negative, consecutive smears but for at but for at were negative least 18 months least 18 months) but for at least 18 months) BLjLL * For a trarisition periodo t 150 mg thiacetazone plus 300 mg isoniazid.
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100 mg dapsone daily plus 600 mg rifampicin supervised monthly until patient has taken 6 doses of rifampicin within a period of 9 months. As aboye for BB smear negative or 1 + at registration. 100 mg dapsone daily +600 mg rifampicin supervised monthly + 50 mg c10fazimine daily and 300 mg once a month supervised until 2 consecutive negative smears but for not less than 24 months during which period at least 18 doses rifampicin must have been taken.
January 1981 rifampicin (600 mg on 2 consecutive days once a month) was given, instead of HT3, to all multibacilliferous patients as well as to all active new BB patients with negative slit-skin smears. Details ofthe schedule are shown in Table  4 . Until the end of 1977 treatment wlth dapsone was temporarily reduced or stopped during Type-I and Type-II reactions. Similarly, until the end of 1980, newly registered TT to BL patients with very active lesions on the face were only slowly (over a period of3 months) introduced to the standard dosage of dapsone. The definition of 'adults' was changed on the 1 January 1981 fr om 'aged 12 years or more' to 'aged 15 years or more'. Treatment of Type-I and Type-II reactions: From 1975 onwards the standard treatment of Type-I reactions was a 3-months' course of prednisolone, starting with 30 mg dai1y (for adults). This treatment was given by the LCAs in the field. It was never a policy to admit a patient to hospital because of Type-I reaction alone.
Patients with Type-II reaction were treated with Aspirin and Chloroquine 300 mg daily fo r 7-14 days. If there was no improvement, a 12-day course of prednisolone was given. Recurrence of the Type-II reaction within a month was an indication for an 18-months course of clofazimine, 300 mg daily for 6 months, 200 mg daily for 6 months and 100 mg daily for 6 months. On occasion Thalidomide (starting with 100 mg 3 times daily) was used in treatment ofType-II reactions, but only in hospitalized patients. Neuropathic ulcers were, wherever possible, treated in the field by LCAs. Rehabilitation and reconstructive surgery have never been aspects of LEPRA's work in Malawi. Emphasis has been placed on establishing and maintaining a reliable and trustworthy mobile treatment service within easy reach ofmost people in order to encourage early self-reporting and regular treatment. Only occasionally has reconstructive surgery for fo otdrop been done in the leprosy hospital in Balaka.
Discharges
There was no active policy of discharging or releasing patients from control until the late 1970's. The criterion for stopping treatment of tuberculoid patients was a period of at least 2 years of clinica1 quiescence of the disease. Borderline patients were not discharged until 5 years after clinical quiescence was achieved. Lepromatous patients were not discharged between 1973 and 1983. Until 1979 there was a tendency not to discharge women of child-bearing age. Discharged patients were not kept under any form of surveillance.
Prior to the implementation (1983) of multidrug therapy as recommended by WH08 in 1982, a concerted effort was made to complete the discharge, in particular, of all tuberculoid patients who qualified for discharge according to the aboye criteria.
Outcome after treatment
1975 cohort analysis. We have analysed the outcome of the patients newly In 13 patients (3* +3*+7*) was the outcome unsatisfactory (=3-2%) while 240 patients (121 t + III t + 8t) probably benefited from the treatment ( = 60%)_ (i) Table 5 shows that out of 40 1 patients in the Northern Region at least 60% appear to have benefited from the treatment. Only for 3·2% was the outcome known to be unsatisfactory. On the other hand, 22·2% of the 1975 cohort removed themselves fr om treatment before official completion and we do not know the outcome in this group.
(ii) In the Central Region (Tab1e 6) the case-holding problem seems to have been slightly greater than in the North and also the percentage of patients who should have been, but were not yet discharged by January 1984 was higher than in the North. Thus for the Central Region we can only say that at least 41·8% out of 510 patients, probably benefited from the treatment. The outcome was unsatis factory in 4·7% of the 1975 cohort.
We are not aware of similar cohort analyses and can therefore not conc1ude whether this outcome compares fa vourably with other similar projects or not. However, it would appear to us that the percentage of patients who removed themselves from treatment leaves something to be desired. With the introduction of the WHO recommended multidrug therapy8 for pauci-and mu1ti-bacillary leprosy, the problem will, at least as far as pauci-bacilliferous patients are concerned, largely disappear. However, 9 of the 141 patients who removed themselves fr om treatment in the Central Region Project had positive slit-skin smears (average BI > 1) when last seen.
Secondary resistance
Secondary resistance of M. leprae to dapsone in multibacilliferous leprosy patients was first suspected in Ma1awi in 1978. Since then 5 such cases have been pro ven through mouse fo otpad testing by Dr R J W Rees (North: 1 10w 1evel resistance, 1 low/middle 1evel resistance; Central: 1 middle level resistance and 2 fu ll resistance). In addition, 15 (North 6, Central 3, Ba1aka 1, Likwenu 5) mu1tibacilliferous patients did not show a shift in the SFG% of AFB in slit-skin smears during 3 months supervised intake of 100 mg dapsone daily and were therefore thought to harbour dapsone resistant M. leprae. In another 13 patients such resistance was strongly suspected.
Discussion
As is frequently the case with control programmes, a component of evaluation was not built into the programme. Thus we do not know to what extent the mobile treatment service really achieved its initial objective of encouraging all leprosy patients to self-report early in the course of the disease. Systematic community surveys were not carried out until the establishment of the LEPRA Evaluation Project in Karonga District.
How far the second operational objective of the mobi1e service, to give treatment regularly and to attain a high attendance rate by having treatment points near the homes of patients, was achieved will be analysed on the basis of attendance registers and urine analysis results in Karonga District. 2 The aboye two operational objectives are of course on1y means to achieve the ultimate objectives of a leprosy control programme. These main objectives can be stated as being: Ca) to reduce the incidence and prevalence of the disease in the community; and (b) to prevent the deve10pment of disabi1ities in leprosy patients.9 Whether a reduction ofincidence and prevalence has been achieved and to what extent the control project has been successful in preventing disabilities will be the subjects of fu rther papers. This publication is meant to pro vide the necessary background information about the methods used in the LEPRA Control Project (LCP).
Within the structure of the LCP as described the least essential of the staff might, to the reader, appear to be the CAso The mairr reason for their introduction was the large and increasing workload resulting fr om the long duration of treatment for all patients. It was also fe lt that the CAs, being emp10yed locally, would link the leprosy control programme c10ser to the community than LCAs could, who frequently did not originate fr om the district in which they were based. In addition the rationale behind the deployment of CAs was to free LCAs fr om the largely repetitive and undemanding task of giving routine treatment so that they could concentrate on examinations and reviews. A disadvantage in practice of the CAs was that undoubted1y sorne individual s reporting to them were not referred to the LCA, beca use the CA hastily and erroneously judged the condition to be certainly not leprosy. Also occasionally, though probably very rarely, complications like drug allergy and reactions were not referred to LCAs as swiftly as one would have wished, on account of a lack of understanding by the CA .
The long tradition of a well established and supervised slit-skin-smear service pro ved to be very useful and greatly facilitated the introduction of multidrug therapy,8 as the allocation to a regimen is largely dependent on the single highest BI. With a Bl of 2 now being the critical value for the allocation to a regimen, it is planned to concentra te training and supervision on the reading of smears in this range.
The main problem in our data on the outcome after treatment is obviously the proportion of patients who were lost from control before completion of treatment. If it is assumed that most such patients defaulted because their lesions had disappeared or they were otherwise satisfied with their progress, the percentage of satisfactory outcomes after treatment would be much higher than we were able to demonstrate (see Tables 5 and 6 ). However unless at least a random sample of such defaulted patients could be traced and reviewed it remains only speculative to make such an assumption.
On the whole however, it would seem that since only 3-5% of patients deteriorated in their condition before the end of treatment the results can be considered to be reasonably satisfactory.
Conclusion
Given the socioeconomic context and endemic situation in Malawi, it would seem that, at the time, a vertically organized leprosy control programme was appropriate and helpful to the country and the leprosy patients. The early introduction of multidrug treatment (since 1975) might well have contributed to preventing drug resistance of M. leprae becoming a major problem in Malawi. Disabilities worsened or new disabilities developed in only 3-5% of all newly registered leprosy patients, who were usually self-reporting, after initiation of antileprosy treatment.
